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Motivations

Multicore system

v

benefits applications with thread-level

Reality
v

*most applications have low thread-level
parallelism
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Simulation Environment

In-house simulator based orMel)

- benchmarks used SPEC CPU 2006

e

= 1 billion insts simulated (20 samples x 50 millions)

intel)

aggressive Haswell-like baselin Qs

Haswell
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Future Potential IPC Gain
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Future Potential IPC Gain
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Future Potential IPC Gain
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Future Potential IPC Gain
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Future Potential IPC Gain
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*memory = load issue + DL1 write ports
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Future Potential IPC Gain
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Future Potential IPC Gain
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*memory = load issue + DL1 write ports *instruction window = ROB + L/S queue + LFST + MSHR

I lrrzia—




Future Potential IPC Gain
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Future of Superscalar
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Future of Superscalar

> Instruction Window
'Increase of =P |ssue Width
N 76‘ HW complexity
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Clustering + Register Write Specialization
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Clustering

DL1 Cache
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Clustering

e —

Steering Policy:

Mod-N - Steering
* , :
This scheme sends
alternatively

N Instruction

to each cluster
DL1 Cache
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Register Write

| P « can write in its own register

Subset 0| Subset 1 SubsetOSubset 1 file p artition

= ¢ ™ . has a mirror copy of the
other register file partition

- We can keep the same
numbers of write ports
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Register Write

= can write in its own reglster

Subset 0

Sub;etlé Subseto Subsetl flle par'“'“on

v

"t . has a mirror copy of the
L other register file partition
we can keep the same
numbers of write ports

steering should be finished before register

perIormances




Dual Cluster Performance
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Dual Cluster Performance

IPC gain
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Dual Cluster Performance
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Dual Cluster Performance
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Dual Cluster Performance
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Dual Cluster Performance
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Dual Cluster Perfomance

IPC gain

g\allzraline SPEC INT

o -wz W€ could have an

. | e adaptive Mod-N
giﬁggsw%g to find the best
B2 Y T g g8 83 8% g :
: R N dynamically

Intercluster Delay = 3 cycles

I-’?Lw—



Clustering:
a different approach

Past Future
. increase clock freq - constant clock freq
. harrow issue cluster « exploit more ILP

= energy efficiency
= wide issue cluster




Clustering:

Conclusions
Past Future
. increase clock freq - constant clock freq

exploit more ILP
= energy efficiency

= wide issue cluster
+ +

« best steering MOD-3 best steering MOD-64
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« harrow issue cluster



Thank you
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